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This white paper reflects the collective wisdom of the one hundred eighteen people who gathered in
Kansas City, Misuri in early February 2017 to figure out how to transform cities into-daitzen

organizations focusedroproviding 21 Century Services to 2LCentury Citizens. Our goal waand

remainsc to identify the 85120 things that all cities measure in a standardized, replicable form so that

we can better partner with industry and academic institutions and$olvA 8 8 dzS§a® 2 S RARY Qi
two days. What we did accomplish was an identification of several considerations that cities need to
account for when building the data driven culture. We also figured out that many of the challenges that

we face in KansaSity are shared in large municipalities like Chicago and New York City and smaller

cities like Akron, OH and Branson, MO.

We are indebted to the individuals listed Appendix 4 who patrticipated in this effort. Everyone listed
there deserves authorship crador the consensus we achieved at the Supercluster event. We are
especially indebted to Dr. Sokwoo Rhee from NIST, who envisioned this collaborative environment; Mr.
Herb Sih and the team at ThinkBig Partners, who captured the lessons learned and coradlditenal
research to capture the scope of the data challenge with the Texas A&M Mobility Study; Mr. Aaron
Deacon from KC Digital Drive, who drove the concept and agenda setting for the conference and Mr.
Chris Crosby, CEO and Founder of Xaqt, whdootited with Harvard to produce the Pothole

Prediction Study.

Much work remains. At the conclusion of the August GCTC Summit in Washington DC, we will collect
feedback from additional cities and thought leaders to refine what we have done. We wilk celexral

sets of city key performance indicators and use those data sets to prepare for a 2018 activity where we
can continue the work before us: to lead the next (r)evolution in urban management.

Bob Bennett
Chief Innovation Officer, Kansas City, Missour
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In 2016, the United Nationgported that an estimated 54.5%F (KS 62 NX RQ&a LJ2 LJdz | (A 2
settlements. By 2030, urban argare projected to swell to 60% and one in evdryee people will live

in a city.With more thanthree million people moving into urban areas each week, cities are faced with

an unprecedented challenge. How do you deliver essential services to your citizens in the face of

already stressed aging infrastructure, shrinking budgets and a myriad ofrcfedl¢hat create

complexity never envisioned by any civil engineer prior to théhturybased on this mass influx of

people? The pace of change is daunting and cities who do not act to address this seismic migration surge

will likely face dire conse@unces.

The smart city concept, based on internet of things (I0T) technologies wirelessly connecting

infrastructure using sensors, beacons and other devices that produces substantial amounts of data, was
developed to help cities gain better manage theisets.¢ KS 02y OSLJi 2F odzAf RAy 3 |
traced backo various movements and researphpers published in the late 2@entury. One of the

most rotable early research piecé®m the Los Angeles Community Analysis BuFeaud ¢ KS { (0 S 2 7
City: A Cluster Analysis of Los Angéled74¥ @&ought new tools to address the old challenges of

deteriorating housing by providing detailed local data to identify neighborhoods showing early signs of
obsolescencé. 5| U g & A RSy ( Acgairing a betler uddérStangdig toakK S | Seéa
urbanization problem, and that axiom holds true more than ever in 2017.

Modern daily life and the problems associated with it, defined by data, allows deeper insight and
decisionmaking capabilities that both city adfals needand the innovation community requireto
create better solutions to deal with the urban challenges of densifica@urality data is essential,
however, making the data accessible and understandable is critical to making theltitatetely
valuable

How do cities deal with the enormous amounts of data that smart cities produce? Once collected, how
do city officials interface with this data extract the right information to make effective operational

and strategic decisioffsHow are theseeatisions madén a time efficient manner without sacrificing
insight, relevance or the ability to synthesize multiplgpdirate data sources to makesigleyet
complexdecision based on multipkeaktime inputs?These are some of the challenges citesefas

they deal with the

The Nationalnstitute of Standards and Technology (NIST), in suppdhe$mart city space, created

the Global City Teams Challenge (GCTC) to help cities create a more unifiegitynuftiilti stakeholder
conversation to deakith the complex issues associated with operating a city with the daunting
urbanization challenges. The role that smart city technology can play across diverse sectors
(transportation, energy, manufacturing, healthcare, etc.) can enable cities to impesviees, promote
economic growth and enhance the quality of life for citizens around the world. GCTC was designed to
encourage collaboration among cities and help in the development of standards.



oD/ ¢/ Q-Fermigal/id'to establish and demonstrateplieable, scalable, and sustainable models for
incubation and deployment of interoperable, standdrdsed solutions using advanced technologies
such as IoT and CPS, and demonstrate their measurable benefits in communities and cities.”

G¢ KS D/ ¢/ atdiaBomdE pfatfdrnd for the development of smart cities and communities.

enables local governments, nonprofit organizations, academic institutions, technologists, and private
O2NLER2 NI dA2ya FNRBY I ff 2@S NacioKusteér® NI BRpEICASIERXE NM 2LINE 2
work on groundbreaking Internet of Things (IoT) applications within the smart city and community
envronment£

bL{¢Z Fft2y3 gAGK AlGa LofadiltafifyNBvsing, edddéragihganurturing, Y I G OK Y I
and publicizing the action clusters and their projects. Since the program launched in September 2014,

GCTC has recruited and incubated over d4&fibn clustersvith participation from over 150 cities and

400 companies/organizations from around the wogld.

Global City Teams Challenge Supercluster Workshop on City Platform

On February -B, 2017, The City of Kansas City, Missouri, KC Digital Drive and Think Big Partmiees held
bL{¢ k Y/ ah {dzZLSNDtdzaGSNItfFdF2NY 22N] aKz2L¥ GKI G
world. During this tvo day event, participants came with a lidtproblems and questions associated

with smart city data and the city platform that was needed to manage it. Additionally, inter and intra
departmental data management issues were also discussed to developsetss understanding of

the data platform equired to make intedepartmental decisions in a near raahe, macrocity

management basis.

The following report was compiled with these objectives in mind:

1. Archive the discussions held by participants during the event;

2. Capture the various data elementhat were identified as valuabie the management,
operations and strategic planning for city officials in the realm of smart cityréédéve to their
major problems

3. Assess some difie city platbrm functional requirements as identified by the parfiantsbased
on proposed basic strategies to solve their problems;

4. Help define how cities will assess data;

5. Presentideas on how cities will fund, construct and sustain smart city systems over time;

6. Enhance some of the insights gained during the evettt stipplemental primary and secondary
research and

7. Provide additional insights for city data platform and beyond


https://pages.nist.gov/GCTC/action-clusters/
https://pages.nist.gov/GCTC/super-clusters/
https://pages.nist.gov/GCTC/action-clusters/

The Urbanization Challenge That Cities Face

Cities are facing a crisis. If you ask most Mayors what they watitdrcities, they willaya 2 2 6 a Z

economic growth, a healthy vibrant and safe community that offers an inclusive high quality of life for all

2F AdGa OAGAT Syaodé .dzi G2 | O02YLX A4aK (KSas (GKAy3Ia:x
include it most precious assetits people.

People are flocking to cities at a rate of three million people moving into urban areas eachinveek.

HaMcE Ly SAGAYIFIGSR pnodp LISNOSyd 2F GKS ¢g2NI RQa Lk
expected to house 60% or more of all pemglobally and one in every three people will live in a city

with at least 500,000 or more inhabitants.

Additionally, he number of megacities (defined by populations of 10 million inhabitants or more) will
swell 32% from 31 to 41 by 203Dheurbanization challengsthese megaities facecan beeven more
complexto deal with if you have both a high population and a high population densityljte high
populations create high stress workloads on existing city infrastructure, the high population density
cities face this reality along with often being at an economic disadvantage. Cities like the Bangladeshi
capital of Dhaka, have 14 million residents squeezed into an area of 125 square miles, making for a
population density of 115,000 per square mile

World's population by size class of settlement, 2016 and 2030

Percentage
Number of | Population| of world Mumber of | Population Percentage of
settlements | (millions) | population | settlements | [millions) | world population
Urban

- 4034 545 - Lo58 &0.0

10 illican or mione Edl S00 6.8 41 730 87
5 to 10 million a5 308 4.2 63 434 L2
1 to 5 million 436 851 116 558 1128 13.4
500 000 to 1 million 551 380 53 731 i} 6.0
Fewer than 500 000 - 1985 268 - 2257 6.8
Rural - 33N 455 - 3387 40.0
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There is a widely accepted idea among urban core theorists that higher population densities lead to

more productivity and sustainable economic growth. This is, in fact, not the case. Whileid ibat

KAIKSNI LIR2LJz | GA2y OAGASAa 2FGSy KIS KAIKSNI D5t Qaz
between density and wealth as defined by city GDP. Cities that have larger populations spread out over

larger land masses tend to faneuchbetter than those megacities with densities like Dhaka, Mumbai,

Karachi and Delhi. Without a healthy GDP, there is less tax base for citiegritotappay for city

services. Thisconomic stain can have a ripple effect, as the worse that a city performsawiging

services, the harder it is for a city to attract and retain its inhabita@te of the greatest economic



drivers for a city is its people, and without proper support of its people a city will not rise to its greatest
economic potentialThe challages that megacities with higher population densities face are very
complex, and cities like this especially need to actively seek solutions to their challenges.

Since 2009, the US economy has generally improved but many cities face constrained bedyete
of weak property tax revenue growth and cuts in federal and state financial aid.
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In many communities across the UWs existinginfrastructure is alreadgtressed, yet there is less
money available tonvest in maintenance, upgdas or replacement. Cities are faced with tough
decisions on how to deploy their capital. Should deferred maintenance be done onlytimherostdire
circumstances exist? Should routjreghedulednaintenance be done to presereeirrent levels of
operational efficiency and extend asset life? Or should investments be made in modernization of
infrastructure that can yield operational cost savings, or potentially even create revenue stréhere?
is no clear answer.

While cites aredoing their best to managgistorically well understood demands, there are also new
emerging challenges thatties are facing. Problems associated with urbanization, such as power grid
challenges, transportation and mobility challenges or public heakmaw concerns for city officials.

Also, the threats against public safety from domestic terrorism and cybercrimes pose new challenges for
cities to address with limited budgets. How do cities assessvtréhiest capital investmentsAnd once

made, how ae these investments measured for success? Much of the answer lies within data.



Global City Teams Challenge Supercluster Workshop on City Platform
Insights

On February -B, 2017, The City of Kansas City, Missouri, KC Digital Drive and Think Big Reldrtbes

GbL{¢ k Y/ ah {dzZLISNOfdzAaGSNI t fFGF2NY 22NJ]akKz2LXE GKI G
world. During this tweday event, participants came with a list of problems and questions associated

with smart city data and the city platform thatas needed to manage it. Additionally, inter and intra
departmental data management issues were also discussed to developseciss understanding of

the data platform required to make intetepartmental decisions in a near rdahe, macracity

managemat basis.

The format for the event was based on small breakout groups, facilitated by a table leader. Each table
compromised of various public and private sector participants and each session had a specific focus for
discussion. These focus areas included

1 Analyzing your cities challenges (the problems)

Operationalizing the data (use cases)

Essentials for success

Crossing Silos

YSe t SNF2NXIFIyOS LYRAOFG2NAR 6YtLQAO
Financing and managing for the future
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Smart City Platform Insights BagedGCTC Participant Feedback

The following are observations based on the overall raw data, conversations held during the GCTC event
YR ¢KAY]l . A3 tFENIYSNBERQ aYI NI OAGe AyRdza G NE SELISN.
GCTC workshop goalsdeveloping a framework for a city data platform. Note: It is not the goal of this

white paper to make absolute recommendations or declare conclusions based on the feedback data.

However, it is the goal to advance the understanding for NIST as citids\a®ping platforms, using

data for 10T smart city deployments and are trying to make sense of a wide variety of data in real time in

order to most effectively make purchasing, operational and strategic decisions.

We offer the following observations anasights accordingly.

9 Cities are all trying to make sense of the enormous complexity of the smart city world. This
complexity is both technologlgased and urbanizatichased. The sheer volumes of people and
the unforeseen or unanticipated consequencestigssing budgets, decision making capacity
(cycle time and decisions based on insight or prior experience) and leadership in an era of high
public scrutiny fueled by the media (including social media).

1 Return on investment (ROI) is top of mind for maities. Cities are asking for proof and rétd
dzaS Ol aSa ¢AUGK RSY2yaidNlIiSR whLQ&a @SNhdza adl 4GS
Historically, there were not enough installations to demand actualfig@esin certain sectors
(e.g. LED light®ut that has changed. Where applicable, cities want to see real ROl experiences
when making investment decisions. Lack of relevant ROI feedback (when applicable) creates a
budgeting challenge.

1 Cities must collaborate across pukficvate stakeholders to fullytilize data, find funding
mechanisms to pay for assets and develop a framework that is robust and consider the future.

9 Certain municipal departmentend assetseem to ganer the mos attention. This may be due
to:

o Historically demonstrated technologiésuch as lighting, select public safétyrime,
digital kiosks, Wi, surveillance, limited data analytics, limited traffic (to include
parking and limited transportation), water, energy etthiat offer ROl insight from
GSIFNI& | R2LJ SN WXIAICKS SINH S AY N f A1 St e G2
for smart city technologies.

0 Sectors (such as water, public saféthcluding advanced detection and predictive
analytics) energy, airportsewer, etc.) that have some of the most dire needs based on
problems, citizen perception or infrastructure deficiencies.

0 Sectors that have federal grants associated with them (water, public safety, disaster
preparedness, etc.) for smart city / 10T capital investm@&his allows funds to be
leveraged but also demals accountability (effectiveness) that can be obtained by data
after installation.

9 Cities need a roadmap that allows coordinated planning and investment across department
silos. Without data, it is hard to contextualize and associate the problems withather while
still trying to measure ultimate ROI.

o Cities need an effective internal framework for communication. Developing a basic
understanding of language (to include definitions), data expectations (including
collection process, shortcomings and a@ay of insights) while adhering to privacy
policies, required citizen transparency and Freedom of Information requests without



compromise to publiprivate business partnerships or security (including cyber)
considerations.
Cities need to assess currdgathnology systems that collect, manage and store data to make
sure it is compatible with smart city requirements and capabilities.
Cities must understand how to process, store, encrypt (where applicable) and make data
accessible at the right levels (iatdepartment, interdepartmental and open data policies for
the public).This applies to personally identifiable information (PIl) anddéatified, aggregated
data.
There is not enough focus (education, knowledge and applied understanding) on howfty pay
smart city deployments. Financial engineering is a major problem to be addressed and is
expected to be partially addressed by the pulpitvate partnership (P3) models.
Cities need to have a more forward looking (progressive) view of data. Beinip avtee from
descriptive and diagnostic data levels to predictive and prescriptive data levels is essential to
ROI and maximization of data across departments.
o Cities should share data with other peer cities to establish benchmarks, insights and
share lesans learned relative to technology selection, operations, implementation,
compliance, risk management and product development roadmap for enhanced future
functionalities.
Cities must examine their loagnge planning and procurement processesyrider tobe more
responsiveand reduce risks associated with prolonged business cycles.
Cities without public WFi are asking themselves what is their role in providing this to the
public. Should WFi be an amenity that is used as a foundational layer for niizevices and
quality of life? Or is this an expensive investment that should only be made as a necessary
O2YLRyYSyYyid G2 I OAGedQa aSNWAOS RSt AOBSNI ySSRak
o0 Note- The issue of digital inclusion came up from various GCTC patrticipants over the
course of the tweday event.
Cities feel the need to get universities more involved but are unsure how or the role they should
play. What is that education can play in the civic technology environment?
Cities want to have developers access the data (open data policyiogeveortal, etc.) but are
unsure how to protect the data and what role the city has in managing the developer.
Cities feel the need to communicate with the public about smart city decisions, especially
related to data, but are unsure how to accompliiist Some of the concerns are based on
1y26ftSR3IAST y2 LINA2NI LIR2fAOe Ay (GKS L2¢ NBIfYZI L
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city environment.
Duringthe§ 3 dA2yas LINRPofSYa 6SNS ARSYGAFASR o0& dzaS
and metrics were not widely discussed. We belithis was the function of many more basic
jdzSaiAz2ya SEA&ZGSR FyR FT2NJ Yl yeé 27 bayknfthed NI A OA L
obvious, high level metrics.
The role of citizen sourced data came up in various forms. Some of the inferences suggested
that this data would come from personal devices (smart phones, tablets, etc.,) but was not
clearly addressed. Cities shdube cognizant to recognize the various sources of data to
establish a chain of custody and verify data integrity, authenticity, quality and permissions.
The ability for cities to overlay multiple departments (exampjmlice where warrant has been
issual for individual and housing where there is a code violation for property owner) where
different data for one common citizen (3@fegree citizen view) would be very helpful.



Data integrity is important to maintain when it comes from a battery powereds®{(sensor)
where the data quality could be compromised due to low voltage or uwdéiage versus no
voltage (and no bad data being produced). The ability to monitor the health of the data
collection process and hardware is important.
Unique transient cizen data (example out of town convention visitors, etc.) should not be
overlooked. Example would be hotel rooms or transit from airport speeds. This data set is an
important part of economic development data but may not be seen in larger resident citizen
data of a city.
¢tKS oAfAle G2 ARSYy(GATe GKS GeLlsS IyR GNBYR 27F
KPI itself. An example of this would be in the vehicle arena. The type of KPI would be
GNBRdzOGA2Yy€é 06AGK RSOSI anSastkeyhend Buvthdldd attribdeS R G |
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reported that they cannot even envision all the data that will become available but they seem to
know what a positive trend wouldebby category.
Sources of funding was tied to data collection and monetization. Understanding permissible use,
value of data (and reasons for the degradation of the value of data) and ways to monetize non
standards assets (example access rights, polesiigiainging rights, etc.) was important.

o0 GCTC participants asked about benchmarks and norms for funding models. Funding

obviously has a direct correlation to RDhere was concern that they did not want to

AGNAR1S | a6l R RSIf ¢ 2uNdare(whichk afeSdiinkmio/add 6 S& 2 y R
evolving).
o 5FdF a2@0SNBAIyde 41 a ARSYakdatFASR & | d&. LDé¢

The desire to seek and prefer open source data platforms was strong at the city level. Open

source lends itself to interoperability and allowfagge array of developers to continue to

innovate on the functionalities of existing hardware and software while building for future

needs.

Automating the data collection process and using the proper data collection intervals for

meaningful data was disssed. Being able to create routines that allowed human monitoring

for exceptions was important.

The sheer volume of data will require new communication and interpretation methods. There

was a strong understanding that visualization should be highly miz&ble, with the ability to

have user defined mutlayers on demand, in addition to stored routines that produce standard

data reporting.

Predictiveanalyticswas very important to GCTC participants, especially in the areas of crime.

o Being able to makehanges from the city platform (control inputs) was discussed in

order to drive out the need for multiple systems at the city level. Being able to rely on
the same platform to both collect, understand and make changes to the connected
infrastructure wouldreduce the chance for human error. It would also provide a
potential risk management process that would not allow changes to be made without
verifying against the recommended norms based on reported data, if outside of
acceptable thresholds that have besaet.

C8AY3 6fS (2 YIyALWdAFGS GKS RIGE G2 FAYR GKAR

could find hidden costs that could be squeeze out through more complex modeling based on a

series of disparate data sources from a single asset.
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go to understand the data and interact with a government official to ask more questions or gain
access if needed. This could serve as the front door to multiple sileeartments.
Being able to detect data or data patter abnormalities was viewed as important. Cities could use
this to find faulty collection processes or methods related to hardware / firmware or software.
This could also be used to discover breakthfougovation opportunities.
/] A\GASE akK2dzZ R SadlroftAak a32lftaég F2NIRFAGF FyR
benchmarks to support goal attainment. This could be done by department, at a Aexeldor
desired trend (example reduction in dr on project basis for experimentation and testing.
Cities want department leaders and technicians to be able to communicate more effectively to
collaborate on seemingly disconnected issues that are actually connected. Example used was
being able to redce public healtlt mortality rates that are touched by ambulance. Reductions
in notification of emergency, transit to scene and transit to hospital may all be touched by
various infrastructure components that data could reveal improvement opportunitieatiér,
traffic, wayfinding, signal light synchronization and more all play a role but this data may exist in
different departments. Leaders and technicians should look for opportunities to connect the
data streams to make better, more simplified compl@cidions in shorter amounts of time with
better accuracy.
/I A\GASE RAaAOdzaaSR GKIF G GKS S N)-framadperibdicalyOA G &€ Y
with its citizens. Data can play a storytelling role to help explain the problems while also
showing prgress towards improvement.
It was discussed that cities need to use a rolling planning cycle (suggested 5 year) that allows
continual refresh of goals, knowledge and technology capabilities assessment versus budgeting
and prioritization needs of thecitk. SNE A YL NI Fyd G2 YIFIAYGFEAY Yt LQ:
deployment even if théechnology is no longer a core focus. Historical initiative still need to be
measured and reported on, especially in the case of grants.
o It was discussed that weighted scores maybed. These scores may need to be
rebalanced from time to time.
Implementation and education were additional challenges that need to be address. In order for
a smart city deployment to be successful, education for line workers and staff members is
needed Implementation of both processes and data usage need to be addressed and education
is critical.
Cities discussed leveraging large IT companies for expertise as part of diligence andbuiésign
process. Cross department consulting services could be tgrexternal companies and
internally by city stakeholders.
Cybersecurity was a recurring underlying theme for all cities as it pertains to data, control of
devices and the actual operations of various assets. Cities may look to state and federasagenci
for help with process improvements and risk management.
o Cities discussed the need to collaborate with othiées to stay ahead of threats,
especially for targets that were extremely high risk or vulnerable (transportation, water
supply, public healthetc.)
Cities need to be able to connect smart city investment with the entire citizen population
(inclusiveness) and also economic development. Specialized datpretation may be need to
makeindirect correlations.



[221 Ay 3 . Seé 2 yQRy De@opRrhedtQa { Y I NI

According to McKinsey & Company, the value of Internet of things technologies in the smart city
environment is worth between $930 billion to $1.7 trillion per year in 2025. The impact is staggering and
much of the projected ROI is basedeéffective data collection, management, processing, interpretation
and timely application in the field. With less than 1% of the data available being currently used, the
opportunity to make quantum leaps is enormous. Those organizations that incorpoteteperability

into their existing systems obtain 40% more valddditionally, the industrial use case for data is 200%
more valuable than in the consumer markets. Clearly cities must unlock the value of data beyond the
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Additional considerations:

1 3 out of 4 organizations that are either constrained by legacy, culture or regulatory issues simply
lack the understanding of the value of data. Education, acceptance of new policies and
I RKSNBYyOS Aa SaaSydaAlt FT2N) OAdeQa adz00Saao
f Yt LQa Ydz idwitl8n tie daindaries’ofcér®nt instrumentation and monitoring.



Scalability and heterogeneity of data are two big challenges cities will face as the I0T data
exhaust becomes bigger.

Visualization will be increasingly relied upon for final or near finalysis. Care must be given to
make sure technicians do not misinterpret data due to the ease of tis interface.

Visualizing increasingly large data sets will require new approaches for viewing and making
sense of the data. The city platform must be iitds enough to grow but stable enough to allow
rollback changes if needed.

Tool kits for creating higherformance wekbased data visualization will be created. Data sets
must be flexible enough to allow this type of development. Outputs such as histsgram
scatterplots and more will become standard output methods. Data visualization will be on
multiple platforms and need to be accessible on all types of mobile devices and interfaces, to
include Al platforms, voice controlled platforms and more.

Machine learning models will play an increasingly larger role with the data being created.



AppendixL: Bellevue Smart City Portal Approach

OVERVIEW

Cities, nationally and globally, are embarking on smatrt city efforts to harness the benefits of rapidly
emergingtechnologies to improve quality of life, increase operational efficiency, enhance economic
vitality and improve sustainability. Bellevue particularly benefits from its-tégh economy with

companies advancing many of these capabilities, residents vikeadvantage of new technology and a
talented workforce that expects its city to effectively benefit from technology. A smart city leverages
advances in sensors, devices controllers and instruments that are connected to the internet and to other
systemst essentially the Internet of Things (IoT) technologie® produce data that can be analyzed

to inform decisions, improve services and optimize operations. Advances in analytics and machine
learning will support the city in moving from reactive to proaetand eventually to predictive

operations.

CITY OF BELLEVUE BACKGROUND

Bellevue is the fifth largest city in Washington, with an estimateplulation 0f140,700 (April 2017,
Washington State's Office of Financial Managemdajlevue ighe hightech andretail center of the
greater Seattle metropolitan area, with more than 150,000 jobs and a downtown skyline of gleaming
high-rises.

With beautiful parks, top schools and a vibrant economy, Bellevue is routinely ranked among the best
mid-sized cities ithe United StatesL({vability.comand24/7 Wall Streek



http://www.livability.com/best-places/top-100-best-places-to-live/2015?page=1
http://247wallst.com/special-report/2014/09/17/americas-50-best-cities-to-live/

While business booms downtown, much of Bellevue retains a govatl feel, with thriving, woodsy
neighborhoods and a vast network of trails. With nearly patks, Bellevue is known & city in a
park." The city's crime rates are consistently low.

The city spans more than 33 square miles between Lake Washington and Lake Sammamish, and is a
short drive from the Cascade Mountains. People can kayak within sight of downtown in the Mercer
Slough Nature Park, a 32@re wetland preserve.

The populations growing and becoming more diverse. In 2015, according to the U.S.
CensusBellevue'population became evenly split between nbtispanic whites and people of color,
making the city one of the most divergeWashington state.

LC9[[9+!9Q{ {a!@F /LC, !ttwh!

A smart city vision figured prominently in the City CounBié#ievue 2035 The City Where You Want

to Besupporting the Council and Community goal of creating a High Quality Built Environment. The
council also established a path to realizing thiglrterm goal by focusing priorities within the two

year budget cycle. In 2014, the priority to develop the Smart City strategy to includsjeghd data

options to support business and residents and determine implementation steps set this plan in motion.
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Smart Plario meet the needs of the community it serves. The process followed five major steps
outlined below.

4.
Step 1: Start with a Vision
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infrastructure that supports our vibrant and growing city, including kiggth connectivity. The
city has a connected mulinodal transportation system, which blendsamlessly with its
buildings, plazas and parks.
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innovative technologies to gain a clearer picture of what "smart city" could be and to discover the

potential for these technologies to best address Bellevue's needs. Bellevue's smart city approach also
tailors focus areas to the priorities articulated in the community vision as captured in the

Comprehensive Plan. Desired outcomes were defined that desceifie results of a smart city effort

and the benefits to the community.

9 Livability: Smart technologies improve the safety, health, convenience and quality of life for the
community, while increasing our economic competitiveness.

9 Sustainability The city @livers excellent, longerm services by reducing waste, increasing
efficiencies and protecting the environment.

1 Resiliency The city is able to respond more effectively to emergencies and recover faster from
disruptive events.

Six elements were then ideified that best align with the community and council vision. These elements
provide a structure that focuses efforts, clarifies objectives and helps organize strategies.



CONNECTIVITY
Increasing communication networl
speed, capacity and availability

Improve consumer services and

communications infrastructure,

through an emphasis on increasin

high-speed communications:

A Expand WHFi to reduce
digital divide

A Grow fiberoptic network

A Increase higtspeed
broadband availability

A Integrate smart city
networksto increase
efficiencies and monitor
emerging capabilities

A Provide improved citizen
information access

WATER

Delivering highguality ard reliable
water, protecting critical
infrastructure, conserving
resources

Ensure higkguality delivery of
water services to homes and
businesses to minimize disruption
and increase customer service:
A Integrated asset
management to improve
efficiencies
A Snmart system operations
A Advanced metering allows
frequent readings, leak
detection and increases
customer awareness of
options

TRANSPORTATION

Moving people smarter, safer and
faster, while providing more
choices, better redime
information, lowering emissions an
raising efficienes

Improve ways for people to move

around the city:

A Enhance adaptive traffic
signal operations

A Improve traveler
information

A Integrate multimodal travel
options to improve mobility

A Advance Vision Zero to
provide safer mobility for
vehicles, pedestriansnal
bike riders

BUILDINGS

Optimizing building performance,
decreasing wasted energy and
water, increasing comfort and
safety

Enhance building sgems and
analytics to improve building
systems performance and resource
conservation and efficiencies:

A Building energy data
benchmarked to influence
conservation/resource savings
Building water data
benchmarked to influence
conservation/resource savings

Step 2. Conduct an Assessment
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be tailored to address its distinct needs and achieve the dvebgectives. A maturity assessment tool

was developed to define gaps and shape strategies. Maturity levels were defined from basic services at
the Adhoc level 1 to the highest capabilities of Optimized level 5. At the highest level, services and

Reducing response time, increasir
survival rate, reducing crime rate,
increasing emergency capabilities

Further integrate infrastructure,

services, agencies, and personnel

that cities call on to keep people

safe:

A Improve 911services

A Enhance communications
networks for greater
interoperability and backup

A Increase incident situationa
awareness for effective
response

A Enhance datalriven
policing practices

A Improve hazmat awareness:
and mitigation

ENERGY

Improving grid reliability,
increasing efficiency, connecting
renewables

Improve and integrate energy
systems to ensure sufficient,
efficient and reliable energy that
power all systems our modern
digital society requires:

A Implement smart grid system
operations for increased
reliability

A Energy conservation and
efficiency and increase in
renewables

A Two-way automated metering
increases communication with
energy partners like PSE

7

systemsare proactive, reatime adaptive, resilient and interoperable, establishing an ideal-teny,

end-state for each element.
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The overall maturity assessment results are below, with solid filled boxes representing where Bellevue is
today. Aspirations fortte next three to five years are represented by hashed arrows. The intent is to
pragmatically move towards the managed and optimized states to achieve increasing capabilities.

These levels and gaps guided the development of strategies, including budgesplts and other
funding possibilities. Elements were broken down into correspondingeterbents.

Maturity Index
Standard Scale Ad-hoc Opportunistic Repeatable Managed Optimized
CONNECTIVITY Iy
TRANSPORTATION Ty
WATER Iy
BUILDINGS T 4
ENERGY Ty

Step 3. Develop a Plan

The smart city plan is centered on four Principal Strategies that apply across all the elements. All
elements deploy these commairategies, albeit with appropriate variations, in order to accomplish the
objectives of that element.

Focus on proactive and adaptivé smart city shifts from reactive mode, responding when a
problem is reported, to a proactive, even predictive, modédb anticipate and adapt in reéime

to changing conditions. In order to be proactive and adaptive, systems must be integrated and
interoperable to achieve the greatest benefits in safety, service and convenience. Systems also
need to be designed for ¢in levels of reliability and resiliency because of the low tolerance for
disruption and cascading impacts if critical systems do not function properly.

Drive with data The proliferation of smart devices like controllers, sensors, devices and vehicles
conrected to the internet, produce enormous amounts of data that enable a smart city to improve
operations, services and infrastructure. Embedded machine learning and artificial intelligence can
also enhance automation and drive efficiencies of systems andreghstaff productivity.

Increasing competency by using data effectively to drive decision making is necessary. Without this
increase in competency, the volume and velocity of data streaming from smart systems will
2PSNBKSEY (KS OA likoeaningiuhahdugetul infomatiordzNy” R G |

Pursue partnershipsThe impact of 10T on city infrastructure systems, community homes and
buildings, vehicleson cityroadsand rfak YS Ay F2NX I GA 2y SELISOGI GAZ2Yya
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region, with an abundance of technology innovators, opens up partnership opportunities to help
shape industries, services and technologies that can keep Bellevue in the forefront of ianovat
The city already sustains an entrepreneurial and talented workforce with many innovative startups.



This community influences how the city pursues technology to meet service expectations and fulfill
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Leverage regional relationshipdJitimate goals, like clean water and a safe community, require
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has a solid history of being a regional collaborator. The city provides services to other cities, like

water utilities; receives services from other organizations, such as 911 semiteclies on mutual

aid agreements with other agencies in the case of fire services. Systems like roads, water, energy

and fiber optic networks also cross city boundaries.

Step 4. Identify Measurements

The city uses performance management to monitdeetiveness and efficiency of city services. The

following measures and indicators track progress on accomplishing the objectives within each smatrt city
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influence or facilitate more wideanging outcomes, such as broadband adoption rate and availability of
competition for consumer internet services that calso be shaped by other factors. Measures will be
continually reevaluated as new systems bring advancements and additional data can be used to

improve measures.

CONNECTIVITY TRANSPORTATION
9 Broadband adoption rate 9 Number of fatal and serious 9 Patrol response time to life
indicating availability of injury collisions to quantify road threatening emergencies
competition for consumer safety and attainment of Vision | § Violent crimes and property
senices Zero goals crimes rate as a measure of
9 Smartphone ownership rate as | { Miles of designated bike community safety
indicator of increasing paths/lanes, supporting 9 Percentage of fire response time
connectivity demand availability of multimodal in six minutes or less, from call t
9 Freeaccess Wi access points transportation choices arrival
within the community 1 Singleoccupant vehicle rate 1] Cardiac arrest survival rate as af
reflecting effectiveness of effectiveness measure of
transportation choices emergency medical services
WATER BUILDINGS ENERGY
1 Regulatory ompliance 9 Number of Energy Staated 1 Residential, commercial,
monitoring drinking water quality]  buildings in Bellevue as indicatol industrial energy, as indicators o
1 Unplanned water service of smart buitling efficiencies in efficiencies from conservation
interruptions avoided due to leak  the community practicesand systems, such as
detection 1 Median energy use for municipal advanced metering
1 Wastewater overflows mitigated | buildings achieved through the | § Frequency of electrical service
due to SCADA warnings adoption of smart building interruptions
systems/practices 91 Duration of interruptions to
monitor impacts to customers

Step 5. lterate

Due to the complexity of integrating systems and adopting emerging technologies, becomiagters
city will take longer than a year or a single budget cycle, and must be done in a phased iterative



approach that allows for planning of major projects while building in enough flexibility to take advantage
of opportunities that arise or adjust tacs based on rapid changes.

At least three phases are envisioned in Bellevue Smart: Planning for a Smarter City
1. Phase X Investing in Foundational Systems
2. Phase Z; Integrating for Efficiencies
3. Phase % Achieving Proactive, Retiine Adaptive, Resént and Interoperable Capabilities

The current version of the smart city plan focuses on Phase 1, where major investments are being made
in critical systems and plans, such as Advanced Metering, the Intelligent Transportation System Master
Plan Update andthers. Some system and data integration efforts are already underway for increased
levels of service. Phase 2 of this plan will build on those efforts. During Phase 3, the city achieves hoped
for levels of services and system capabilities, but can awteleactics depending on emerging

capabilities and partnership opportunities that might arise.
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Phase 3 - Achleving
\5 interoperable,
Traveler Predictive, Real-Time Level

Phase 1 — Investing in Foundatlonal
Systems

SMART CITY PORTAL
Developing a Smart City Portal follows the same process as developing a smart city plan.

1. Vision To reap the benefits of smart city systemmaking data visible to staff and the public is
critical. Preferably information is easy to understand and +baged.

2. Assessment Bellevue already has many systems producing data. The smart city elements help
provide a framework for what data to malewailable on the portal.

3. Plard bL{¢Qad wSLIXAOF0ofS {YINIL /AGe ¢SOKy2ft23ASa
start a portal development effort. As part of the grant proposal process, a plan was developed
with City of Bellevue and CH2M.

4. Measurements As part of the grant, regular progress reports on schedule, progress and
financial are submitted. Also, the






